The powder X-ray diffraction (XRD) data were recorded with a PANalytical Empyrean diffractometer, operated at 45 kV and 40 mA (scanning step: 0.02° per step). The diffraction patterns were recorded in the range of 5-60°. The N 2 adsorption and desorption isotherms were measured at 77 K under a Gemini 2360 surface area analyzer. 13 C solid-state NMR was performed using a Solid State Varian INOVA 400
MHz. 1 H NMR spectra were recorded on a Varian Mercury 300 MHz NMR spectrometer. X-ray photoelectron spectroscopy (XPS) data were collected using a PHI 3056 spectrometer with an Al anode source operated at 15 KV and an applied power of 350 W with samples mounted on indium foil. Small signals of In were unavoidable due to the samples adhesion to the In foil. TGA curves were collected by a TA Q50 thermogravimetric analyzer under N 2 (100 ml/min) with a ramping rate of 10 o C/min.
CO 2 /N 2 Uptake
The CO 2 /N 2 adsorption-desorption isotherms of HC-PCz-8 at 273 and 298 K were recorded using an Autosorb-1-C Quantachrome analyzer. Prior to each adsorption experiment, the samples were degassed at 120 °C for 12 h.
Heat of CO 2 Adsorption Calculation
The isosteric heat of adsorption values were calculated using the Clausius-Clapeyron equation:
where P i is pressure for isotherm i, T i is temperature for isotherm i, R is 8.315 J K -1 mol -1 ; which was used to calculate isosteric heat of adsorption ( ) of a gas as a t=constants; which can be used to calculate the pressure P.
The Ideal Adsorption Solution Theory (IAST) calculations
The pure component isotherms of CO 2 measured at 273 and 298 K were fitted with the single-site Langmuir model:
Where, b i is is parameter in the pure component Langmuir isotherm (Pa -1 ), p i is bulk gas phase pressure of species i (Pa), p t is total bulk gas phase pressure of mixture (Pa), q i is molar loading of species i (mol kg -1 ), q i,sat is saturation capacity of species i (mol kg -1 ).
Pure-component isotherm fitting parameters were then used for calculating Ideal Adsorbed Solution Theory (IAST) binary-gas adsorption selectivities, S ads , defined as:
The IAST calculations were carried out for binary mixture containing 15% CO 2 and 85% N 2 , which is typical of flue gases. Figure S1 . Nitrogen adsorption-desorption isotherms of HC-PCzs recorded at 77 K. 
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